Stroke is the leading cause of disability and one of the most common causes of death worldwide. Outside the setting of acute management, secondary prevention and stroke rehabilitation, little has been written to address the ongoing symptomatic and palliative needs of these patients and their families. In this literature review, we look beyond secondary prevention with the aim of providing evidence-informed management guidelines for the myriad and often under-recognized symptomatic and palliative care needs of stroke survivors. Some of the most common and disabling post-stroke symptoms that are reviewed here include central poststroke pain, hemiplegic shoulder pain, painful spasticity, fatigue, incontinence, post-stroke seizures, sexual dysfunction, sleep-disordered breathing, depression and emotionalism. We review the role of caregivers and explore ways to support them and, lastly, remind the reader to be perceptive to the patient's spiritual needs. The literature is most robust, including controlled trials, for central post-stroke pain and depression. Synthesis and discussion outside these areas are frequently limited to smaller studies, case reports and expert opinion. While some data exists to guide informed decision-making, there is an urgent need to document best practice and identify appropriate clinical standards for the full spectrum of symptoms experienced by stroke survivors. We present the current and established data to aid health care providers in symptomatic and palliative management of stroke survivors.
INTRODUCTION
Stroke is the leading cause of disability in the US. Of the more than 4,500,000 stroke survivors alive in the United States today, 15% to 30% are permanently disabled and 20% require institutional care at 3 months after stroke onset. 1 Clinical practice guidelines for stroke survivors are focused almost entirely on secondary stroke prevention or management of devastating injury 2, 3 and stroke rehabilitation, [4] [5] [6] with little focus on palliative and supportive symptom management.
The role of palliative care, while well established for oncologic and chronic progressive neuromuscular diseases, is less clear for patients with stroke. The tendency among practitioners is to recommend palliative management only in the final stages of life, rather than to explore quality-oflife issues throughout the course of a disease. The clinical trajectory of stroke is quite different from many other disorders, such as ALS, lung cancer or chronic heart failure, where progressive disability ultimately leads to an untimely death. A stroke transitions an individual acutely into a new functional status with likely dependencies, and transitions their loved ones into a situation that requires an entirely new degree of adaptation, vigilance and compromise. Post-stroke symptoms encompass body and mind, and literature is scarce on the detection and management of palliative needs specific to survivors, as well as the role of specialists in palliative care for this group. 7 This review is aimed at primary care, neurology, palliative care providers and stroke specialists alike, who in addition to reducing mortality and improving functional outcome aim to improve the quality of life of stroke survivors by recognizing and treating the troubling symptoms that occur after ischemic stroke or intraparenchymal hemorrhage.
LITERATURE SEARCH
References for this review were identified through PubMed searches of English, Spanish and German languages with the search term stroke combined with the respective terms central pain, hemiplegic shoulder pain, spasticity, fatigue, incontinence, post-stroke seizures, sexual dysfunction, sleep-disordered breathing, depression, anxiety and emotionalism. While we limited our search to review articles, clinical practice guidelines and randomized controlled trials as well as those published after 1995, we also identified articles through searches of our own files. In addition, we reviewed the references of these articles to identify any other important studies, including those with publication dates prior to 1995 (see Fig. 1 ). Each of the authors performed data extraction, assessed data quality and screened the relevant abstracts and articles based on their expertise and language skills. Disagreements were resolved by consensus. For each symptom, we identified available treatments and graded the level of evidence based on published criteria. 8 We organized the symptoms according to the WHO definition of palliative care (see below) into pain, physical, psychological, social and spiritual categories.
SYMPTOM DETECTION AND MANAGEMENT
Palliative care seeks to prevent and relieve suffering "by means of early identification and impeccable assessment and treatment of pain and other problems, physical, psychosocial, and spiritual." Detecting and managing symptoms in patients with stroke should be a central goal of all health care practitioners caring for stroke survivors. While many of these symptoms occur in the general population, stroke patients are frequently less able to offer details or describe their concerns. The clinician should be aware of the prevalence of these symptoms and attentive to their presence. Approaches to some of the more common symptoms observed post-stroke are outlined below. The table provides a list of symptoms with specific treatment recommendations and a summary of evidence. The review highlights several observations. First, symptoms can be extremely troubling to previously healthy patients and occur in all stages of stroke. Findings may present at any time post-stroke, even chronically, and may be unmasked or exacerbated in those who are actively dying. Second, stroke symptoms can adversely impact recovery, quality of life and mortality. Third, particular attention is needed for patients with impaired communication since they are frequently unable to articulate their complaints. 10 
PAIN
Chronic pain after stroke occurs in about a quarter of stroke survivors, it interferes with rehabilitation and is associated with a reduced quality of life.
11 Predictors of pain are younger age, female gender, higher NIHSS and higher HbA1c. 11 Most common types of pain are central poststroke pain (CPSP) and hemiplegic shoulder pain (HSP), painful spasticity and tension-type headache. CPSP. CPSP is a neuropathic pain syndrome that arises within weeks to months after the stroke as a direct consequence of the lesion, affecting the corresponding body part. Prevalence is between 1 and 12%, and is highest after infarction in areas responsible for pain perception and processing (lateral medullary plate, ventroposterior part of the thalamus, sensory cortex 12 ). Pain can be spontaneous or evoked, and spontaneous pain can be continuous or intermittent. Sensory abnormalities such as dysesthesias (unpleasant or painful), allodynia (non-painful stimulus such as touch or brush felt as pain) and hyperalgesia (painful stimulus is even more painful) are common. Treatment of CPSP is challenging, and large controlled trials are lacking. At present, the tricyclic antidepressant (TCA) amitriptyline is the drug of choice, but this recommendation is based on a single study of 15 patients aged <75 years. 13 The rationale for using other antidepressants stems from the robust evidence for treatment of neuropathic pain, with TCAs and some SNRIs (selective noradrenergic receptor inhibitors) showing effectiveness but not SSRIs (selective serotonergic receptor inhibitors).
14 Among anticonvulsant agents, lamotrigine was moderately effective in 30 patients with CPSP, 15 while neither pregabalin ( 16 ; 219 patients) nor carbamazepine (13; 14 patients) had meaningful pain relief. The recommendations for gabapentin are based on its effectiveness in the treatment of a range of neuropathic pain syndromes not specific to CPSP. 17 Opioids are not effective for CPSP. 18 HSP. HSP usually develops within weeks to months after the stroke, and its prevalence rises with the degree of motor impairment (83% among patients with zero arm motor function 19 ). Post-stroke shoulder pain is thought to result from sensory and motor deficits, subluxation and limited passive range of movement. Spastic shoulder pain may be part of the picture, and shows a pattern of adduction and internal rotation of the shoulder. Physical therapy with a passive (lateral) range of motion (ROM) and shoulder girdle strengthening is recommended based on the proposed etiology, but there is no available evidence that either intervention reduces pain or improves ROM in the hemiplegic shoulder. 20 A shoulder sling during ambulation may support the arm to reduce pain and prevent upper extremity trauma. Any overhead movement should be avoided as it may worsen pain and subluxation. Ice, heat and soft tissue massage as well as oral analgesics (e.g., nonsteroidal anti-inflammatory agents) all have temporizing pain relief. Promising interventions that require further study include intramuscular injection of Botox A, intra-articular steroid injections and neuromuscular electric stimulation. 21, 22 In contrast to CPSP, good recovery is likely, with the majority of patients improved or pain free at 6 months. 23 (Painful) Spasticity. Prevention and palliation of spasticity are best done with physical therapy, antispastic positioning and range of motion exercises. Baclofen, tizanidine and dantrolene are recommended for the treatment of post-stroke spasticity based on single, small studies. 6 However, side effects are common and mainly include sedation or somnolence (baclofen and tizanidine, to a lesser extent dantrolene), confusion and weakness (baclofen) and dizziness (tizanidine); patients taking dantrolene require periodical monitoring of liver function tests given the potential for hepatotoxicity. 24 The use of local injections of botulinum toxin may be recommended in selected patients, in particular with upper extremity (wrist and finger) spasticity where reducing tone may improve function. 6, 25 PHYSICAL Fatigue. Like most other chronically ill populations, stroke survivors commonly suffer from fatigue with a prevalence of over 50%. It is correlated with both depression and disability, but is also common in stroke survivors with neither. 26 Other contributing factors may be older age, female sex and mental health; fatigue is associated with reduced long-term survival. 27 Fatigue is significantly more common in patients after minor strokes than in patients after TIA, suggesting that it may be a direct consequence of the brain injury. 28 Stroke survivors and their caregivers commonly feel unprepared for significant fatigue and struggle to adapt, with fatigue having a debilitating influence upon daily occupational performance and roles, including social participation, return to work, driving, reading and sleeping. 29 A comprehensive assessment is key and includes screening questions for depression, obstructive sleep apnea and laboratory workup for hematologic, metabolic and endocrine disorders. Except for cause-specific treatment in cases such as hypothyroidism, anemia, malnutrition, depression, dehydration, infection or sleep apnea, no treatment has yet been shown to provide benefit. 30 Non-pharmacological treatment should be recommended, such as diet, exercise and assistive technologies, since deconditioning may also contribute to overall fatigue. The use of brain-stimulating drugs may sound enticing, but these agents should be used cautiously because of their known association with vascular events. Modafinil was studied in 23 young patients with mild strokes and was effective in those with brainstem strokes, but not in those with cortical strokes. A 25% dropout rate was due to adverse effects, most commonly headache and irritability. 31 Methylphenidate is used as a palliative treatment in other advanced diseases, such as HIV or cancer, 32 but its response is anecdotal in patients with post-stroke fatigue.
Incontinence. Both urinary and fecal incontinence are underestimated after stroke and associated with increased mortality, disability and discharge to institutionalized care. Incontinence can be embarrassing to patients and a major burden on their caregivers once they are discharged home. About 50% of stroke patients experience incontinence at admission, but this number is reduced to 20% (urinary) and 10% (fecal incontinence) by 6 months post-event. Increased age, increased stroke severity, diabetes and other disabling comorbidities increase the risk of urinary incontinence in stroke patients. 33 Incontinence after stroke is not always central in origin, but may be the result of immobility and impaired ability to communicate. Although there is insufficient evidence regarding the treatment of incontinence after stroke, 34 general continence care includes early removal of Foley catheters to avoid urinary tract infection, bladder training programs, and prompted voiding and bowel programs. 6 Constipation is also common following stroke, particularly when mobility is reduced, and requires regular monitoring, bowel programs and appropriate medical treatment. Despite its frequency, little evidence exists for the approach to constipation. A useful bowel regimen in bedridden patients includes a stimulant laxative such as bisacodyl or senna along with an osmolar agent such as milk of magnesia or polyethylene glycol. Stool softeners such as docusate have limited clinical efficacy. 35 Post-Stroke Seizures and Epilepsy. Stroke is the most common cause of seizures in the elderly. Between 5 and 12% of patients will suffer one or more epileptic seizures after an ischemic stroke, 36, 37 and the incidence increases with cortical location and clinical severity. 36 The risk of developing epilepsy (i.e., 2 or more unprovoked seizures) is higher in patients whose first seizure occurred >2 weeks after the stroke ("late" post-stroke seizures). Post-stroke seizures have a devastating effect on morale and may further impair already compromised quality of life. The caregiver's initial thought is frequently that their loved one is having another stroke. Informing patients of their heightened risk for post-stroke seizures should be considered, realizing that it may cause increased anxiety. Studies evaluating the effectiveness of anticonvulsant medications for primary prevention of seizure in stroke survivors have not shown convincing benefit. 38 The American Heart Association (AHA)'s current guidelines do not recommend using preventive anticonvulsants for patients with stroke (who have not had a seizure).
2 A careful history, examination and review of investigations are important to rule out any reversible causes, such as metabolic disturbances, a new stroke or medications that lower seizure threshold. Once patients develop post-stroke epilepsy, anticonvulsants should be started; the choice of the specific anti-epileptic medication needs to take into consideration comorbidities, medications, preferences and cost. Good evidence exists for lamotrigine (especially in the elderly, also a mood stabilizer, but slow titration is necessary), carbamazepine (long experience, low cost, but an enzyme inducer, and hyponatremia is common in the elderly), levetiracetam (rapid titration, not an enzyme inducer, but has psychiatric adverse effects) and gabapentin (not an enzyme inducer, effective in neuropathic pain, but evidence of efficacy only in the elderly). 39, 40 Sexual Dysfunction. A noticeable decline in sexuality happens after strokes, even in patients with mild or no residual deficit. 41 Sexual disorders are rarely a consequence of the stroke alone, but rather associated with a variety of psychosocial factors and medical comorbidities. Decreased libido is a common side effect of antihypertensives (beta-blockers) and antidepressant medications, but depression itself also dampens libido. Other important factors are the inability to discuss sexuality and the fear that sexual activity would have adverse medical effects. Loss of desire and the feeling of being less attractive are all understandable in the face of facial drooping, dysphasia, hemiparesis and incontinence. Practical advice to patients and their partners includes spending time together doing activities both enjoy, or just sitting quietly holdings hands or embracing each other and, in the dysphasic patient, early goals of speech-retraining may be to establish a method of saying "I love you." 42 Health providers need to acknowledge the effect of stroke on intimacy and sexuality, and should provide the necessary resources, such as can be found at www.stroke. org ("Hope: The Stroke Recovery Guide") or www. sexualhealth.com (under "Disability & Chronic Conditions"). 42 Patients with erectile dysfunction may benefit from Sildenafil (Viagra), which in a low dose (25 mg) was suggested to be safe in a small trial of 12 patients with mild to moderate stroke 43 ; sildenafil is a vasoactive drug and should, thus, be used cautiously in patients with vascular disease.
Sleep-Disordered Breathing. More than half of stroke patients suffer from sleep-disordered breathing (SDB), defined as ten or more breathing pauses (apneas) lasting more than 10 s per hour (a so-called apnea-hypopnea index of ≥10/h). The frequency is similar in patients with TIA, suggesting a pre-existing or even causal condition. The most common form of SDB is obstructive sleep apnea (OSA), which is caused by collapse of the upper airway. SDB contributes to cardiovascular morbidity and is an important modifiable risk factor. 44 Even though the association between stroke and SDB is convincing, research is still needed to determine whether the treatment of SDB will prevent recurrent stroke or other vascular events. 45 A referral to an accredited sleep center should be considered for all stroke patients who may accept CPAP treatment. 44 
PSYCHOLOGICAL
Depression. Post-stroke depression (PSD) affects up to one third of stroke survivors 45 and should be recognized early, because it impedes rehabilitation, reduces quality of life and increases mortality after stroke. 46 Whether the use of antidepressant medications can prevent PSD is unclear. 47 One recent study in non-depressed stroke survivors suggested a benefit of antidepressant medication with regard to motor recovery and also some mood improvement. 4 8 Pharmacologic treatment of PSD leads to a reduction in various measures of depression, but the effect on cognitive function or functional outcome is unclear, and adverse events are common, including central nervous system events (confusion, sedation, tremor) and gastrointestinal effects (constipation, diarrhea). 46 Controlled trials on PSD are essentially limited to TCAs and SSRIs. Although the former are effective in reducing depression, their cholinergic side effects limit their clinical usefulness, especially in older, frail patients with vascular disease. The data on SSRIs for treating PSD are mixed (see Table 1 ), but their safety profile is more favorable, making them the agents of choice. One study suggested that the SSRI citalopram may be more effective in "anxious depressed" (agitated, irritable) patients, whereas the noradrenergic drug reboxetine may be more effective in "retarded depressed" (mentally and physically slowed down) patients. 49 While psychological, "talking" interventions (mostly behavioral interventions: identifying symptoms and causes of depression, and identifying and planning pleasant activities) seem promising, their benefit is not yet convincing, 46, 47, 50 and their use should be tailored individually.
Anxiety. Anxiety after stroke is common and distressing. It can occur in the acute and non-acute stages of stroke and may be compounded by a fear of stroke recurrence. A generalized anxiety pattern may be seen in up to a third of patients. 51 The frequency of panic attacks is unknown. Anxiety may accompany depression or delirium, or may result from other distressing physical symptoms. Thus, antidepressant medications (e.g., citalopram 52 ) may be effective for generalized anxiety or panic pattern symptoms in this setting. If anxiety is severe and if the lifespan is limited, however, benzodiazepines are the drugs of choice. Short-term antipsychotic agents such as haloperidol may also be useful if anxiety is coupled with delirium, but studies specific to stroke are lacking. 53 Emotionalism. Pathological crying or laughing, or the pseudobulbar affect, can be distressing to both the patient and their families, and occurs in over a tenth of stroke survivors. As with many other symptoms, acknowledgement and education about emotional lability can diffuse potentially uncomfortable situations. While antidepressant medication may reduce the frequency of crying or laughing episodes, 54 it is difficult to recommend use on these grounds alone. Recently, the FDA approved Nuedexta, a fixed-dose combination of the cough-suppressant dextromethorphan hydrobromide and the antiarrhythmic quinidine sulfate, for treatment of the pseudobulbar affect in patients with amyotrophic lateral sclerosis or multiple sclerosis. 55 While it has not been studied in this population, Nuedexta may become relevant for stroke patients in the future.
SOCIAL
Care Giving and Receiving. While coping with ongoing uncertainty and disability, stroke survivors are forced to adapt to a new and often unfamiliar role in their social environment-that of the dependent. While an initial comprehensive social assessment of the patient's family structure, social and cultural networks, lines of communication and medical decision-making is frequently done in the acute setting to guide immediate care, these issues should be readdressed frequently. Women, younger caregivers, those with poor physical health and those caring for patients with severe cognitive, behavioral and emotional changes are at highest risk of caregiver burn-out. 56 Support programs should focus on increasing self-efficacy, active coping strategies and social support. 56 If necessary, referrals should be made to appropriate services that meet identified social needs and promote access to care, transportation, rehabilitation, medications, counseling, community resources and equipment.
Caregivers are central in preserving rehabilitation gains and the long-term well-being of stroke survivors, but commonly report a lack of support and a reduced quality of life, with the most important determinants of quality of life being age and the patients' functional status. 57 Caring for stroke survivors can be especially stressful because of the variety of neurological impairments caused by the stroke, including motor, sensory, visual, language, cognitive and affective problems.
In contrast to caregivers of persons with other chronic conditions such as dementia or cancer, caregivers of stroke survivors are thrust into this role with little time to learn or grow into the necessary skills. Common fears specific to stroke caregivers are caused by the uncertainty of prognosis with the fear of another stroke, and the feeling of abandonment, especially when their loved one is unable to communicate. Caregiver's needs include information provision, managing emotions, social support, health maintenance and practical problem solving. Training caregivers in their new §Neither "Care giving and receiving" nor "Spiritual care" were subject to the systematic literature search, but are included in the table for completeness without a LoE column Class I evidence: prospective, randomized, controlled clinical trial with masked outcome assessment, in a representative population. The following are required: (1) primary outcome clearly specified; (2) exclusion/inclusion criteria clearly defined; (3c adequate accounting for drop-outs and cross-overs with low numbers to minimize bias; (4) relevant baseline characteristics are presented and substantially equivalent. Class II evidence: prospective matched group cohort study in a representative population with masked outcome assessment that meets (1) to (2) above OR a randomized controlled trial that lacks one of the criteria. Class III evidence: all other controlled trials (including well-defined natural history controls or patients serving their own controls) in a representative population, where outcome is independently assessed or independently derived by objective outcome measurement. Class IV evidence: evidence from uncontrolled studies, case series, case reports or expert opinion role has been shown to reduce perceived and actual burden while improving psychosocial outcomes in both caregivers and patients. 58 Over 90% of caregivers also reported that their experience as a stroke caregiver had increased their appreciation of life. 57 We recommend consultation with a local social worker familiar with resources in the patient's community to ensure that all opportunities are explored. A valuable resource for caregivers can be found at http://www.strokeassociation. org/STROKEORG/LifeAfterStroke/Life-After-Stroke_ UCM_308546_SubHomePage.jsp.
SPIRITUAL, EXISTENTIAL SYMPTOMS
Spiritual Care. Since patient and family suffering frequently extends beyond physical and psychological, spiritual care is a fundamental component of palliative care. 59 Faced suddenly with their own mortality, stroke survivors and their families tend to review their lives and search for a sense of purpose and sometimes closure. In the broadest sense, spiritual care is the emotionally sensitive, empathetic care of the human "spirit" and is not specific to religion. Spirituality is not the same for every patient, and it is important to be perceptive to different cultural and religious traditions, to recognize spiritual distress or religious struggle, and to call on the expertise of a chaplain or other spiritual care provider when necessary. Religious or not, most patients appreciate a carefully worded inquiry about their spiritual or religious beliefs in the event that they become severely ill. 60 Expressing a Wish to Die. Occasionally, stroke patients express a wish to die. These requests may be rare and are based on anecdotal evidence only, but they need to be taken seriously and they should not be "overnormalized" ( " E v e r y o n e w o u l d f e e l t h e s a m e w a y " ) or "overmedicalized" ("This is clear psychopathology"). 61 Exploring such requests with statements like, "Can you tell me what you mean by that?" will often uncover one of the following underlying reasons: (1) unrecognized or undertreated physical symptoms, (2) psychosocial crisisfear of being a social or financial burden, (3) spiritual crisis and (4) clinical depression. Although post-stroke depression is common, such requests in the acute setting are often cries for help indicating emergent psychosocial or spiritual crises.
CONCLUSIONS
Nearly 5 million stroke survivors are alive in the US. 1 Once past the acute and rehabilitation phase, they face a myriad of symptoms, including but not limited to anxiety, central pain, delirium, depression, emotionalism, fatigue, hemiplegic shoulder pain, incontinence, post-stroke seizures, sexual dysfunction, sleep-disordered breathing and spasticity. Most of these symptoms, if recognized, can be treated or palliated, leading to profound improvement in the patient's quality of life. We need further research to ensure high-quality management of patient symptomatology post-stroke. As our population ages, more and more health care practitioners will be involved in post-stroke care. Research in this important area needs to increase in parallel with provider responsibility, arming the practitioner with evidence rather than conjecture.
